Using the KOF data at the annual level, we construct ten different composite indices for comparing the extent of globalization of 131 countries for eleven years, 1999-2009 
This maximization is traditionally carried out as suggested by Hotelling (1933) , although it is possible to carry it out by direct numerical optimization. The second point pertains to the loss of information due to obtaining the overall index at two stages (Mishra, 1984) . Schematically, it can be shown as follows. Let there be a matrix, (1 / ) n X X and
(1 / ) n X X separately and vice versa.
Thus, in the process of two-stage PCA, the information contained in
(1 / ) n X X is lost. This also amounts to (forcibly and incorrectly) assuming that 1 X and 2 X are not correlated. Later, when two subindices are used to construct the overall composite index, the assumption committed earlier is violated.
It would be appropriate, therefore, to construct the overall composite index using full X rather than at two stages.
Dreher-Manhattan Index of Globalization:
It has been noted that PCA maximizes over X and obtain the overall composite index at one go (rather than at two stages), we obtain a new index (Mishra, 2010 (Mishra, , 2011 .
Dreher-Hotelling Index of Globalization:
This is the usual PCA index constructed from X at one go. It the first that it gives only an ordinal index (Somarriba & Pena, 2009 ) and the second that the index is elitist due to having a preference for the highly correlated subset of X over the poorly correlated ones (Mishra, 2010 (Mishra, , 2011 . It can be shown that direct optimization yields cardinal scores and, therefore, the first criticism is not of the PCA per se, but of the mathematical method by which it is traditionally worked out. The second criticism is fundamentally rooted in the choice of the Euclidean (or Minkowski's 2 p L = ) norm on which the PCA rests.
Dreher-Chebyshev Index of Globalization:
If we maximize the ( ) p L → −∞ norm over X and obtain the overall composite index at one go (rather than at two stages), we obtain a new index (Mishra, 2010 (Mishra, , 2011 ) that maximizes the minimal absolute correlation, max( min | ( , ) |; 1, 2,..., j j r Z x j m = ). This is the maximin approach suggested by Wald (1950) to robust decision-making that maximizes the minimum gain over the alternatives. The approach to maximization of min | ( , ) |; 1, 2,..., 
Dreher-Shannon Index of Globalization:
The four composite indices described above rely on the principle of maximization of some type of norm or distance (Manhattan, Eucidean or Chebyshev). However, a composite index may be obtained by entropy maximization (over the correlation coefficients). Among the various measures of entropy (Esteban & Morales, 1995) , the usual Shannon's entropy measure is used (e.g. in Paris, 2001; Mishra, 2004; Mishra, 2011) . The index is often very close to the one that maximizes the 1 p L = norm over the correlation coefficients.
Pena-Manhattan Index of Globalization:
Away from the methods that use correlation between the composite index and the constituent variables ( ( , ); 1, 2,..., . The divergence between the observed (the empirically obtained) and the uniform probability distributions can be used to obtain a (relative) measure of Shannon's entropy (Mishra, 2012c) . If Z is chosen such that it has the maximum Shannon's entropy, we obtain the Pena-Shannon index. The Shannon's measure of entropy presumes independence and additivity and, therefore, by implication, precludes the possibility of diffusion (of the forces that cause or are caused by globalization).
Correlation among the Constituent Variable (or Indicators) of Globalization:
The Dreher-KOF index of globalization has two indicators of economic globalization (ECO-1 and ECO-2), three indicators of social globalization (SOC-1, SOC-2 and SOC-3) and a single indicator of political globalization (POL-1). It may be interesting, first of all, to look into the correlation among them. We use the pooled data set (1441 observations) for computation of correlation (Table-1) . It is observed that the first four indicators (ECO-1, ECO-2, SOC-1 and SOC-2) have a minimum of r = 0.529 among them (Eco-1: flow; and Eco-2: restrictions). SOC-2 (flow of information) and SOC-3 (cultural proximity) are correlated with r ≃ 0.72. In turn, SOC-3 is correlated with POL-1 with r ≃ 0.52. Economic restriction (ECO-2) is highly correlated with SOC-2 and SOC-3. Overall, the indicators of social globalization are more closely knit with each other with a minimal correlation of r = 0.6629.
The Structural Properties of Different Indices of Globalization:
The indices of globalization are the weighted (linear) aggregations of the constituent variables i.e.
.
Z Xw
= The weights ( w ) for the different indices are based on different criteria (such as maximization of a particular norm, or entropy, etc). Thus the structural properties of different indices are different, which are presented in Table- 2.1. .
In the Table-2 .1, the first six columns report the non-standardized (raw) weights obtained by the different constituent variables for the various indices of globalization. Those raw weights are not comparable across the indices. However, the weights may be standardized so as to sum up to unity, yielding the relative weights. An application of relative weights preserves the order, sign and correlation of indices, but only alters the scale. Such relative weights (with the raw weights corresponding to them) are presented in Table- 2.2. It is observed that while the Dreher-KOF method assigns lowest weight to SOC-3 (vis-à-vis other constituent variables), Dreher-Chebyshev and Pena-Wald methods assign relatively much larger weights to it. On the other hand, POL-1 is assigned the largest weight by Dreher-KOF, but method such as Dreher-Hotelling, Pena-Manhattan and Pena-Euclid assign much smaller (relative) weights to it. In short, the different indices of globalization weigh the constituent variables strikingly differently.
Returning back to Table-2 .1, we observe that in case of first six indices of globalization (from Dreher-KOF to Pena-Wald), the columns captioned 'entropy and related parameters' report the values of S(Z) and q 1 that are underlined. This is so because those indices do not structurally incorporate an entropy measure or the parameter associated with it. In case of all those six indices, only the Tsallis measure of (relative) entropy has been obtained, which has one parameter, q 1 . In case of the Pena-Shannon index, the We use the pooled data set (1441 observations) for computation of correlation (Table-4 On the criterion of minimal correlation (with the constituent variables), the Dreher-KOF index is outperformed by only two alternative indices (Dreher-Chebyshev and Pena-Wald) . This is expected since those two alternative indices have been constructed on the maxi-min principle. .
Centrality of the Alternative Indices of Globalization:
It may be interesting to enquire as to which one of the indices of globalization is most central (in the sense of minimizing the absolute error) among themselves. To investigate into this centrality issue, we first standardize all the eleven indices (through changing their origin by subtracting their respective arithmetic mean from their individual values and then rescaling them by their respective standard deviation or
). Then we work out their centrality 11 * * 1 1 | |; 1, 2,...,11; .
This transformation is needed because the different indices are measured on difference scales. The centrality measures ( C ) are reported in Table-5 .
Table-5. Centrality Measures of Indices of Globalization
In Table- 
V. A Closer Look at the Globalization Trends of India and its Major Neighboring Countries:
From the viewpoint of contiguity, population size, area, political importance, competition, cooperation, etc. India has three major neighboring countries: China, Pakistan and Bangladesh. Interestingly, these four countries almost fully represent the possible variations in economic, social and political aspects of globalization. Also, these four are developing countries for which globalization has numerous implications. In 1999 (the base year for our study) the Dreher-KOF indices of their globalization is presented in Table- 6.
In Table- 6 we observe that China was at a considerably high level of globalization in 2009, followed by Pakistan, India and Bangladesh. In particular, SOC-1 of Pakistan was much higher than that of India, China and Bangladesh. Of course, India had POL-1 higher than all of its neighbors considered here. ECO (especially ECO-1) of India was less than China as well as Pakistan. SOC-3 of China was very high. In Fig-1 through Fig-4 , we have presented the 11-years trends of globalization in all the four countries. The overall index of globalization (all 11 indices, including the Dreher-KOF index) in the base year (1999) is considered as 100 and increase (in the percentage of index value over the base) in the subsequent years are graphically presented.
We observe that increase in globalization of India and Bangladesh has been more or less steady, while in China and Pakistan sever fluctuations are observed. From a lower start, Bangladesh is picking up faster than the other countries. After 2007, globalization of all the four countries has stagnated; in case of Pakistan and Bangladesh it has shown decline as well.
During the years 2003 and 2004, the process of globalization slowed down or experienced a retraction in all the four countries; more violently in Pakistan and most mildly in China. Many factors, including the recession in Europe, political events in the South-East Asia, particularities of the four countries (India, China, Pakistan and Bangladesh) in matters of socio-economic and political relationship with the European countries and the US, effectiveness of the policies adopted for containing the recession effects and the internal socio-economic and political environment have been responsible for the said severity or mildness faced by the globalization process in those countries. • Each of the alternative index that we have constructed, is synthesized at a single stage. However, the Dreher-KOF index is synthesized at two stages. It would be fruitful to investigate into the behavior of the alternative indicators constructed at two stages.
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